Activation of adenylate cyclase by forskolin in rat brain and testis.
Detergent-dispersed adenylate cyclase from rat cerebrum was detected in two components, one sensitive to Ca2+ and calmodulin and another sensitive to fluoride or guanyl-5'-yl imidodiphosphate (Gpp(NH)p). The enzyme activity of both components was markedly augmented by forskolin assayed in the presence or absence of other enzyme activators (e.g., NaF, Gpp(NH)p, calmodulin). The catalytic subunit fraction in which G/F protein was totally lacking was also activated by forskolin. During 1-35 days of postnatal development, the basal adenylate cyclase activities in either cerebrum and cerebellum particulate preparations progressively increased. While the fluoride sensitivity of the cerebrum and cerebellum enzyme increased during postnatal development, the responsiveness to forskolin remained unaltered. There was no enhancement of soluble adenylate cyclase (from rat testis) by forskolin under the assay conditions in which there was a marked stimulatory action on the particulate enzyme. The results seen with the solubilized enzyme, with either Lubrol PX or cholate, indicate that the effects of forskolin on the cyclase do not require either G/F protein or calmodulin and the results of our study of brain enzymes support this view. Data on soluble testis cyclase (a poor or absent response to forskolin by this enzyme) imply that it lacks a protein (other than the catalytic unit) which could confer greater stimulation. The present results do not rule out an alternative explanation that forskolin stimulates adenylate cyclase by a direct interaction with the catalytic subunit, if the catalytic proteins do differ widely in various species of cells and their response to this diterpene.